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Chen C L, Yin Y P, Li T L. Numerical simulation on the deformation mechanism of shallow loess landslides induced by de-
serted cave dwellings. Geological Bulletin of China, 2013, 32(12):1962-1967

Abstract: There are lots of landslides triggered by deserted cave dwellings that threaten people’s life and property safety in the loess
area. With Sanmutai landslide in Yan’an as a study case, the authors detected the variation regularity of moisture content and
strength of loess during the deserting of cave dwellings and the building of houses beside the cave dwellings through laboratory test.
The stress and strength change on the most dangerous slip surface were studied and the mechanical mechanism of the development
of deformation and the failure of loess landslide were revealed. The results show that the deserting of cave dwellings and the build-
ing of houses beside the cave dwellings would increase soil moisture content and reduce soil strength, making it nearly impossible for
the stress distribution in the lower part of the slope to resist the shear stress and thus causing the collapse of cave dwelling and the
occurrence of landslides.
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Fig. 1 Geographic contour map of Sanmutai landslide
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Fig. 2 Main profile of Sanmutai landslide

X:341924

| ¥:4001176

(o]

SW240° .

I I I
0 50 100

7K B /m
3 =H I )
Fig. 3 Main profile of Sanmutai landslide before sliding
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Table 1 Physical parameters of soil samples
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Table 2 Physical parameters of soil

samples under different conditions
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Fig. 4 Effective cohesive force versus moisture content curves
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Fig. 6 Mohr circle showing state of stress at element in slope
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Fig. 7 Finite element models of Sanmutai landslide
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Table 3 Stability factors of Sanmutai landslide

under different working conditions
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Fig. 8 Stress distribution on the slip surface before excavating
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Fig. 9  Stress distribution on the slip surface after excavating
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after construction of cave dwellings
— Him I
500 r -1 g g,
-%400 I
~ 300
g 200
100

0 10 20 30
KE/m
S 1T 11

500 Il —a— -[l - rf

i £/ kPa

—_— W B
=
=

=
S
o
.
y
s
.
e
.
)

I agaeast

(=]

K/ m
B i P 57 A e fe 6 8 T LR ) o3 A
Fig. 11  Stress distribution on the slip surface when

the cave dwellings are deserted
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Fig. 12 Stress distribution on the slip surface when

there is house building beside cave dwellings
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